SUMMARY: Based on 1992 US National Survey of Veterans, we analyzed the nature of veterans' inpatient and outpatient health care utilization by estimating a count data two-part hurdle model. We also identi…ed factors that a¤ect veterans' choices between VA and non-VA health care facilities, using a bivariate probit model. Not surprisingly, we found that health condition measures are the most important factors in determining veterans' health care utilization. Gender, income and health insurance are also signi…cant. Family income is the most important factor which a¤ect veterans' health facility choice decision. Veterans with lower income, without health insurance coverage, or those living near VA health care facilities are more likely to use VA health care system than the others. Most demographic characteristics are not signi…cant.
Introduction.
The primary goal of the Veterans Administration (VA) is to serve all veterans, especially in the …eld of health care. The VA health care system was established in 1930, primarily to provide for the rehabiliation and continuing care of veterans injured during wartime services. At that time, neither public nor private health insurance were available to meet the health care needs of America's veterans. With nearly seven decades of development, VA health care system has become one of nation's largest health care systems, which include about 400 service delivery locations, serving about 2.9 million of the nation's 26 million veterans, at a cost of 19 billion in 1998. It has grown from a system primarily covering hospital care for veterans with war-related injuries to a system covering a wide array of hospital and other medical services for both war-time and peace-time veterans, with and without service-connected disabilities. VA now has multiple categories of eligible veterans based on a number of factors.
In recent years, however, the VA health care system has been facing several challenges. First, it has been experiencing increases in health care spending that the nation as a whole has encountered. The budgetary pressure requires VA to run its health care system more e¢ciently with reduced cost. Second, recent reforms of the nation's health care system also has impacted the VA health care system. Since most veterans now have one or more alternatives to VA health care, VA health care system is facing more competition from other programs than before. Health care reforms such as adding prescription drug coverage and expanding long-term care services under Medicare would likely to cause many veterans to leave the system unless VA bene…ts change to encourage more use of VA facilities. Without such a change, VA would likely to lose a large portion of its acute hospital workload.
Third, the nation's veterans' population is expected to decline signi…cantly in the future. VA estimates that the veteran population will drop to 16 million in 2020 [GAO/ . So if VA can not attract more proportion of veterans to its health care system, its workload will also decrease.
The budgetary pressure and increasing competition from other health care providers is forcing VA to reform and adjust its health care system. Such changes include, adopting new eligibility rule, establishing new provider networks, signing new health care service contracts, balancing health care services between inpatient and outpatient services, etc. However, for reforms to be e¤ective, VA needs a detailed investigation about veterans' health care demand trends and patterns, such as factors that a¤ect their demand, determine their choices between VA or non-VA health care services, and between inpatient and outpatient services. To be more speci…c, for eligibility reform VA needs to know the e¤ects of such factors as service-connected disability, employment status and income of veterans on their health care utilization.
For establishing new provider networks and signing new health care service contracts, VA needs to know the e¤ects of location and type of insurance on veterans' health care usage. To balance inpatient and outpatient services, VA needs to know the demand trends of inpatient and outpatient services, and the factors that a¤ect veterans' inpatient and outpatient service demand.
Empirical analysis of questions like these is the main purpose of this paper.
More speci…cally, we will …rst analyze veterans' demand for health care, and the main factors that determine veterans' health care utilization. Second, we would like to analyze why most veterans choose non-VA health care facilities instead of VA health care facilities. What characteristics distinguish the VA from the non-VA users? For studying the health care facility choices, we will use a bivariate probit model. For health care utilization, including outpatient visits and inpatient admissions, count data models will be utilized.
A number of studies have been done in the …eld of health care utilization using count data models. Cameron 
The Survey Data
The data is from the National Survey of Veterans(NSV1992). The NSV was conducted in 1993. The survey data …le includes information on veterans' military experience, demorgraphics, health status, use of medical bene…ts, use of compensation and pensions, use of other VA programs and income.
The sample population is 11645, 5529 had been selected from RDD (RandomDigit-Dialing) and 6116 from VA …les (For detailed description of this survey, see [5] ). The main variables that will be used in our empirical analysis is now presented.
²Self-assessment of general health. ²The source of health care.
As shown before, more veterans get needed medical care from non-VA medical facilities than from VA facilities. In the following, we will take a look at some important factors that determine veterans' choice of VA vs.
non-VA health care facilities. Inpatient and outpatient usage will be ana-lyzed separately. People who used both types of facilities are included in the inpatient group.
VA inpatient users:
As shown in the Veterans who used VA facilities were also less likely than users of non-VA facilities to have other form of health insurance. In our analysis, veterans are divided into four insurance groups: those with private coverage only, those with public insurance only, those covered by both types of polices, and those with no insurance coverage. In our sample, almost half of veterans under 25 have no insurance. However, as age increase so does the probability that the veteran will be covered by public insurance. Among veterans 65 and over, about 93 percent are covered entirely or partly by public insurance(mostly Medicare), 2.3 percent are covered by private insurance only, 3.6 percent have no insurance coverage, and 0.9 percent with unknown type of coverage.
The majority of veterans between 25 and 65 have private insurance policies generally obtained through their employment. Veterans' use of VA facilities is also in ‡uenced by the distance they have to travel to visit the facilities.
The de…nition of variables used in our analyses and their means are given in In the second subsection, we will estimate a bivariate probit model, and identify factors that a¤ect veterans' health care facility choice between VA and Non-VA.
Estimation Results from Two-Stage
Hurdle Models.
Model Description
The count data hurdle model is a modi…cation of a simple count data model.
The hurdle model assumes that the statistical process governing individuals with zero counts and individuals with one or more counts can be di¤erent.
It is composed of a dichortomous model for the count being zero or positive and a 'truncated at zero' model for strictly positive outcomes. In the …rst stage, the individual decides whether or not to consume, and conditional on a positive decision, in the second stage he decides on the quantity. Moreover, the hurdle model is not subject to the restriction of independence of events as in the Poisson model. By accounting for the hurdle and using a truncated distribution at the second stage, the independence property of the Poisson model is avoided; in other words, the number of counts in a subinterval is no longer independent of the number of counts prior to this interval.
For the case of health care utilization, the decision on whether to use and the decision on the frequency of usage may be based on di¤erent decision making processes. Generally the patient is responsible for making the initial decision, while other factors, such as the physician and the providers' service quality may a¤ect the subsequent usage decision. This makes the hurdle model very appropriate to describe such data.
Assume that both f 1 and f 2 are any probability distribution functions for non-negative integers. If f 1 governs the hurdle part and f 2 the process once the hurdle has been passed, the probability distribution of the hurdle model is given by:
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and
); we can maximize the likelihood function and estimate¯1 and¯2 :
For the NB2 hurdle speci…cation [cf. Cameron and Trivedi (1998, Ch4)], we have:
);we can maximize the likelihood function and estimate the parameters. Note that equations (3) and (6) give the probabilities of zero counts, equations (4) and (7) give the probabilities that the threshold is crossed, and (5) and (8) give the probabilities of a non-zero count given that the threshold has been crossed.
Endogeneity Test
Given the previous literature, we suspect that explanatory variables such as the self-reported health status, family income and insurance may be endogenous. To test the endogeneity of some of the explanatory variables, we utilized a Hausman-type test. Grogger (1990) Table 12 . We can see that at the 5% level the exogeneity of self-rated health status, income and insurance are not rejected in either the inpatient or the outpatient equations. 1 Windmeijer et.
al (1997) also rejected the endogeneity of self-reported health in explaining the number of doctor visits using Hausman test. Cameron et. al (1988) tested the exogeneity of insurance in determining various health care utilizations, and found that the null was rejected in some categories but accepted in the others. Dwyer and Mitchell (1999) found that self-rated health is not endogenous in their labor supply equation. The exogeneity of the private health insurance can be explained by the fact that the insurance coverage is mostly determined by working job status in the labor market. As table 10 shows, 76.4 percent of all full-time employed veterans have private insurance -more than twice the rate for any other group. When some diagnosed conditions are not included in the regressors, the exogeneity of self-rated health is rejected in both inpatient and outpatient equations. This is resonable, because when the objective diagnosed condition variables are included, the e¤ect of the subjective self-rated health variable will decrease. may not be willing to see doctors, but once they made the …rst visit, they will have a higher number of subsequent visits. Veterans with mental problem have both higher probability and frequency of outpatient visits. Diagnostic conditions such as cancer, eye, heart, kidney, diabetes, post-traumatic stress disorder (PTSD), accident and other diagnosed problems also increase a veteran's frequency of outpatient visits. Lower income veterans have a lower probability of contacting outpatient facilities than higher income veterans, but income has no e¤ect on subsequent outpatient visits. Veterans with higher level of education are more willing to contact outpatient physicians, but their number of subsequent visits is not signi…cantly larger. Employment status is not signi…cant in determining outpatient usage. Being white raises the probability of contacting a doctor, but the number of subsequent visits is less than that for a non-white. Women are more likely to seek outpatient treatments and have high frequency of outpatient visits than men. Similarly to an earlier …nding, private insurance coverage reduces the probability and the frequency of outpatient visits. Distance to the nearest VA health care facility also has negative e¤ect on a veteran's frequency of outpatient visits.
Estimation Results

Interestingly, it does not a¤ect the inpatient facility use.
Marginal e¤ects show that service-connected condition, disability status and gender have large e¤ects on the probability and frequency of outpatient visits. Having service-connected condition will increase the chances of outpatient visit by 18 %, and about 1.3 more subsequent visits (i.e. about 13% increase from the average number of visits of 10 among those outpatient users); disabled veterans have 9% more chances for outpatient treatment, and 2 more subsequent visits; Female veterans are also 14% more likely to seek outpatient services, and have 2.4 more outpatient visits than males; veterans with diagnosed mental problems have about 5% more chance to visit outpatient clinics, and 2 more subsequent visits. Veterans living 100 miles further from VA facilities will have 0.5 (5 %) less outpatient visits. The estimated overdispersion parameter ® is 0.94 for the frequency of outpatient visits and is signi…cant, this means that the outpatient visits is also dispersed, but not as severe as inpatient admissions.
Bivariate Probit Model Results for Health Care
Facility Choice
The purpose of the empirical analysis of this subsection is to identify factors that a¤ect veterans' choices between VA and Non-VA health care facilities.
A bivariate probit model with partial observability will be used in our econometric analysis.
At the beginning, a veteran decides whether or not to use medical services, and conditional on a positive decision, he/she then decides whether to use VA or non-VA health care facility. In our analysis, veterans using both VA 
The Â Among inpatient users, drug abuse veterans have 11% more chance to use VA, lower income veterans are 14% more likely to use VA . Veterans with pri-vate health insurance coverage have 8% more probability to be non-VA users.
Thus, income seems to be more important than health measure variables in deciding veterans' health care facility choice. The estimated correlation of errors for the inpatient bivariate probit equations is 0.83. This means that the unobserved factors that increase the probability of inpatient service use also increase the probability of using a VA inpatient facility.
2 Table 16 present results for outpatient visits. Our sample includes 9318
veterans, of which 6436 used some kind of outpatient care, and among the outpatient care users, 2675 veterans chose to use VA facility. Similar to our …rst stage results of NB2 hurdle model, veterans having worse health condition, with high education and income level, being female, being white have higher probability of using outpatient care services.
Results show that VA outpatient users tend to have worse health conditions, with diagnosed PTSD, high blood pressure, stomach, or mental problems, and are more likely to be non-white, lower income veterans. The non-VA users are those having higher level of income and education, with private insurance coverage, having own home or living far from VA outpatient clinics. Age, gender, employment status, marital status are not signi…cant.
Among outpatient users, veterans with PTSD, high blood pressure, stomach problem, or mental problems have about 7% more chance to choose VA.
The lowerest income veterans are 18% more likely to use VA. Private health insurance holders has about 22% more probability to be a non-VA user. Vet- 
Summary and Conclusion.
Based on the 1992 veterans' survey data, we analyzed veterans' health care utilization, including inpatient admissions and outpatient visits, by using count data models. We also analyzed veterans' health care facility choices by using a bivariate probit model. Family income is the most important factor on deciding veterans' health care facility choice. Other factors include race, health insurance, distances to the nearest VA health care facility and some diagnosis health conditions. Non-white veterans, veterans with lower income, poor health condition, without public or private insurance coverage, or those living near VA health care facility tend to choose VA as care provider.
We hope the above …ndings of factors that a¤ect veterans' health care utilization and facility choices, and the magnitude of their e¤ects, can provide useful quantitative benchmark for VA's health care system reform and for increasing service quality and e¢ciency in these facilities. 
